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1. U>Xm (2 K 2 2, 2 3) tTt^r^ (2 0) <fc$<ig^, ^T^T^-ffi 

. '(Kt^s^ (b) ac;<£<ii(^>i2:t\® (2 OK 2 0 2) ^m-t^mm=S:mx.x 
ic/j:$nTi3y. Huie/tt^^^' (i, s^t^mg^wT'Siii^ie^iig (25) 

SS-C«>oT. ^lEU^X^f*, ^1(D3t^«i (2 11) ^W^-5t9^U>XP 
(2 1) 1X(*-enJU±<7)U>XA^e>«J5lc$nTtNTlg2<7)3t^ilb (2 2 1 

) ^mT^'4k:HU>xm (2 2) ch. Htjiei^ 1 c^^^iA (2 1 1 ) ;^i 8 0' 

monm (a) -e*fTUtt(fTHuiei^2(D7t^fiii (221) ic^^f ^s*fg^ ( 

(D^mmm (24) ^rfiixxfeu. c(Dii*p(DJs*tgm(i. buiei^ 2 o3t^«i ( 
2 2 1) ^mijm-fTm%mmsdm^m(Dit^m (251) (cjg^r-Sckexcw 

3 . sf ^js 1 xii 2 icis«(o^^^®«iiEai^SfcfcnNT. BOiEm 1 (oyt^ 

(2 1 1 ) RZSm%im2(Dit^^ (2 2 1) it. 9 0° tUTcOftg (a) ^Jf$ 

4 . 1 7!,M 3 <^)^^•rn^^-(CiE«0^^iC®«^HE^^g(Cfct^T. hu 
lESg 2 OJt^lili (221) Stf^HUaEffi«iEaJ^a<?5^^j6«l ( 2 5 1 ) (* , 90' 

o 

5. m^jsi 7!»M4 0u-rn*^-iciEKo3t^jtiii^iegi^a(cfct\T, m 
lEig 1 (^^^iiii (211) -&xsmttmmimmi<D%^^ (251) nKeq 

o 

6. M^JSI 7!^S5(Dt^rnX?^-(CIEi^(D7t^xCli^IESJilg(C^3l^T. hu 

lEm 1 c^^^wj (211) ^um^mmmmm<r>it^^ (251) hha*) 
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^mcDM^ (H) ^l\^l&■^t\.^m^ (2 8) (omnco^m. (d) -c^u/tfST^ 

4*^. iff*L<{i. 2. 5 5 JUT. cky»^U<(il. 7 JUT, 

L<rsi. 25fe^(oj± (s) ^^uTfcu, ijie3t^^ii(0^$ (h) r*, ix> 

^^iCiii^lE^^g, 

9. ii^JSl lciEig<D^^JCli#iEgt^Mlcfcl^T. mwd.\y>Xlk<r>mn\y 
>Xm^ (h) SlXWSft^R^SiSI (f) (Diii$J:t;&<, 1. 7*^. »^U<(il 

lETt^T'-f <Dli$(i. 2 0mm*^, »^U<Ji1 0. SmmJUT, <fcy»*U< 
(i 7 mm JUT. L< (i 5 mmJUTT^-S cfc^) fcfl|ia$nfeC«!:. 

1 1 . 7!»si 0<^CNmA^-»clEtt(D5t^itiii#ieSt^aicfctNT. 

mtlmyjly>Xm (2 1) SJ^SuiSlg 1 (DJStifMm (2 3) (i. i -r^OD^UXA 

1 2 . fi^ia 1 T^s 1 1 (out'nA^-iciEijco^t^iCiffiiiiiE^^gicfcoT, 

SOIEii^HJ<DSWg^ (2 4) (i. 1 O<0:/'JXAX>^e,«fiJc$n>S:C<!:, ^!f$^<!r 
t-^^^iCSi^iE^^go 

1 3 . m^m. 1 7!»M 1 2 (^t\rnA^-(ciE«(D^^^iii«iiE^sgict5UT. 
HfiiEu>x^(Dgap«^ij(d:. mum^ <D^mmm(D'4kizmfi^tir;z. ^iz. mm 
'^yn^>xm (2 2) izm-r^nrt. t&v (2 6) ic<fcoT;*s$ti^j;5>ic:m 

1 4. ii^^lT^Sl 3(Otx-rnA^-(ciEtEa5^^^iii^iE^gg(c*3t\T. 
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1 5. mntm} 4iztm(D^^^mmMim^mizm^x. m^mno^mjSiV^ 
^(1001) ^mx^^Lt. ^^'^iir^%^^mm£.m^mo 
:^fi. wi^^'jr-(<omm\z^n-^n^^z)\zm^^nrc:iiz. ^^'^ii-r^it^ 
1 7. fs^jsi A[z%^WL(Dit^^mmtmmm.\zi6[,\x. s5sE«^m^*isit 

rsgSjIEiSlt^Sli, ^^■^mts./>=E^) (1 0 0 2) ;&^€,«fi£$nTt\§c<t. 

1 8. m^m^7bm.^ 7 ^^rnt)-^-\ztzm<Dit^^mmmmmm.\zt5^\x. m 

1 9. fg^^l 8 (CiEK<7)3t^^il«iE^i|jSlCfcHNT, H9ieSiJ(aHf ^^huIB 

2 0. ii^iii 4 7!,s 1 ^<o\,^rtit}^-\ztm(o%^^mmtmmm.\zi5\.\x 

«9lE7K-5='^' (i. MIC, ^^T^^7.UyY>\zmn-r^:^^ V-^^^mx^:iii. 
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A-f;^ (1 0 0 K 13 0 1) x)^e>fiSctj. n^m^coj^mscxsm^frp^is^ 

2 4 . ii^ii 2 3 \zt^m.<Dit^^mms.m/m^^m\zm\x. Huie^^^si 

2 5. ii^ii2 3X(i2 4coicistt(D^^iCiii^iS^/*aaiig(cfct\T. m 
timm^mmmit. Huieii^^^T'/^'f:^ d a o i > ^xay h (i 102) 

o 

2 6 . m^m 2 3 T^M 2 5 (D(,\-rn*^-iciet6o^^jCiii^ie^/«jLa^g(c 
mrtf -s^-f (1 0 0 4, 110 1) ^mxxi^^:it. =&^m^r^it 

2 7 . 2 3 7!»S 2 6 O t N-rtiX>^- icIEKcD^^itiii^ie^/'^aS^B iz 
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^^<^ckp(c. m^<Dmmzr:>{,\xm^^W[wf(D^(Dt}^A^-sjm-c$,^. ^<d^ 

ii^, iX(i^nJU±(Dy'j>hlHllS«|s (PCB) (cS-p- 
^(om!^MU\z^±[z^^-t^o 

o 
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^^m^m.t^i&mr^mm3.^^^-y)v^.j6miit^i)\ *stx(i. ^^^^ 

^mW-y -17616 8-^ (JP01-1 76168) (i, 1 0 mmJai*305Jl 
K-<U/J^^^2 6 5 9 7 2 9^ (DE 2 6 5 9 7 2 9) (i. |*JllS(?[)X- A U 

^^tgT^-So ^r:i. ±MZ[^^y^Wfizm7r:^tir;z^^^m=^x<r-jU'$^':p>T 
^r;z6oizit. n^izfh$<E.-Dmi^u>x^!ii>mtu. ^05J:p/d:/j\$<ao^ 

^R"^ :it{tmmmxitt3i{,K m<D±\zw-ibiz'^muf£ii-tnif^^ui\mmzmm: 



W' ¥tm 2000-51 5255 

K^^>4#rFm2 5 5 3 3 9 5^ (DE 2 5 5 3 3 9 5) (i, mi&miZ^m^tl 

X^. 1. 9cty^>/J^$^,^SJ:t (S-rat i o) (t-;a:*>^. Mj^lE 

. ^-StNli, i^-CZf\ i (DPCMC \ A^-liommOT^tT'-fCO^lZiCLnr^ZL 
^#§§88 6 3-1993l2^(JP63-199312)(i. ^h^immit-^ 
-(blur) y Jl^^t:lC^n-t^:lt(DX^^m^,^nmmf^.^mT^. ^m^j 

m^m(D\y>xm^mmuxi.^^. $¥^izmi.^\y>x=^ii^mtT^t)^. ^o^z> 
ts.u>X[t. \y>xw^(D%^^<r>^m^$¥n\z^[^^-r<i3i^. -rnKto^. \y> 
xm.^<D^it[zm.m\zu^<Dx. mmmfs.n!^.fp^u^\^\.\^<Dx\tm\^ 

K^t|»#fFm6 7 6 6 6 3^ ( E P 0 6 7 6 6 6 3 ) (i. IStlfc:^^ ^fTait)^ 
ISUj^^^iUTffifflf ^<DJCiSUfczi>/t4^ h*;>t^;^gg^l^Xtx-5o 1/>X 

m^it^^^ (Cl9:(tt>nfeU>X<i:«rfii;5LTt\^, ¥«tt7t^'7=^-f ^*6*#r<5fc46(C 



(9) 
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2. fSq^cpgg^ 

if#ic. M^liO^'. i^Uv'^ h;^-K$t#^S.S;j:^.lCifttt$n 

*fl^(^SiJ<^Bfl«)(i, ^gStfr:/^- (blur) 7-f;u^. »*U<fi. 21U 

j:ui¥»(cm^ii. :$:yt^^mm^mmmii. m^<D^. *-5o(i. tj^i^vf-^ 
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. (blur) «:fll^«C<!:X>*T^^i^^e,^,J,^^,^Jg^-^^,^ 

o 

iSoT. fie^*^ri(D=3>/\°i7hT¥Jfl/cj::b>^05*ffUtt(fe>tl/j:tM^>XI^ 

>x<t-rsc<tx>*-e^«. 
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muxit. m:fju>xmit. n(Du>x-c$>z>x. myju>xm^mzmuutz 

MjSU>X^S:«fig-r€>o t<DJ:z>fJi\y>Xmt. hO^I/>XP<»:^^U>XP 
«^:(DPB^(cS*tS^(D>S:a^>(D;^/^^-;^$:rF§^§J;e>^cSltt■-5c<^:*^-e^^o 

(C7H7^^'^5p^;a:«it(ct-^;t4i>(c. myji'>xm(Dmmi(Dm<Dmm^m^m\z 
mm(Dmn^miP-^-ti:^t. ntsyji^>xm(D\y>X(Dn=^m<}^^^tt^:i^fy^x 

^^(ommmmiztsi^xit. myju>xm(Df^im^i^^<u. ^itxiz^ij 

«-m^fi<]icMiE^^c<i:;&«T$^» myji^>xmit. ^M^mmm (grin) u 

>X. ¥S:^lB]<D^ieS^^Lx>X^fiS^-5C<!:;{>«T€?. cnic<fcy. U 
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myf\y>xn 

<*: o TSW$ tl/b^^lf ^^iii#<i: UTff$^t--5 C <hX>^-e^So 

T'*S4o(DU'>X<t. iaP«^y<!:*^e»«j«$nSo ^^Ja^Z-zxDUyXits m. 
it\y>X. ^-XfiX\y>X-SLUmu>XX^^. 

*> ^ - ytimm^mni-r^mMu.'4k-:^ >xs¥(i . ffeo? ix >x:blU^<d u- >x 

. fi^x. y^x^v^-sLiimi^a^^^^mfti^u^i^n^^^ts, itmm<Dii^x 
^\z. ^-^^(o^^m^m (GRIN) u>x^m\,^x. ^^rmm^Lii^^^j 
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. cnfccfcu. Hu:^u>xpx>«s(t5iorc^^ita{ (^^) ^'^yju>xm^m 

n(^;a:e>/ci:t\„ ;^'^x. s^lc, 7P-K^^X (float 

glass) (Otia^. W\i±mt-t^Z.tt}^X^^t)i. Zf^7.^y^. 3c>-5t^ 

o 
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o^Oi^^U>X(i. Light path Technologies (^a 
7'jy:^^Tu scon) X>^e>A^5r^T'*^, 

u>xi¥fctt«^UT. ^m(om^^u^^um^^mzno:itfi^x^^. 
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9 0° :^it'tn^m<Dnm^mmL.. cti(cj:y. f^icuw^tj? h/d:^>xi^^ 

o 

afl*ilc|5ii;sp®(c^^, 

-So 

Si:b 

iii«a)^R<DlS?lD-ri^Urcfii) ^WUTfcy, C<^SJ:t(S. 2. SSJUTT^ 
'5(DA*»*U<, 1. 7JUT-e^§(DX>^\fcyW^L<. 1. 2JUTT35^(;5X>^« 
±iE^^m(DS$HJS. U>X. 7-f;U:$^. IBP^U, iS^iE^^ 

So 

nicj:y. u>x^(i. 1 >5^oitj»jiigccD(cigu/b-y-'fX 
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fc<fcy. ^/A-o^comm^mmm. (mr^, ccd) ^^m^^mmmi^a) 
ctifccfcy. 1. 4 >5^(^iii^i2at^a (^jx.f^. CCD) ^^^mt^mmm. 
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mmmmmmit. myti±(Dm^^m. ^iz. mmm^m^F (ccd) . 
<kM#ai<* (Mos) mma^. ^mi*'m^iz>v-x'<k^(Dt)m^ui,\ 

¥aii*ii^-fe >-y-^<sffl:r -s^^icii. u >X¥k<Dmisimitfiiv^i'3^=^m=f-miz 

TT^-yK (dead) j ^L)\^tli^r^:Lii\Zt^^. 4/3<?DTP?>^ 
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mmmmmt(o^izt^AtEn^. 7>5^-x>rij7'>>i^- (ant i - a i i 

as i ng) 7>f ;U^^fii;^TU-5o 

izmt^n^zf^- (blur) 7^;ui$^-c*y, cnic<fcy. -e-coaMicfe^ 
>(j\^^m^mT^mmEm^m mxi^. ccd) . stx. i^soi^jagp^:^^ 

±iey^- (blur) 7-r;Ui$^(i. ^m#-c^»j(^^*iTJf$fi£t-sc<tA«-c 
y^- (blur) ^^iia©^l,*Sgi||(cJ:t«JLT:^^/j:l5 

C<!:/>*T'#'5„ (blur) y ^ Jl.-^^ (Ommit. if ^ izji.(ommjs^v^mm 



•5 cfc o lZ-t^<D/}^tff-^H,\o 

. ±m<Dm^^^^<Dmm(Dm^izii. y^ju^u. iy>xmtmms&mmmt 
ord\iz^ifp,ti^„ 
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y^- (blur) 7-f;U^^, ^^JSig»f7-f ;U^XfJfl!j07^;U^a5§t\ 

y^- (blur) -y-()v^^'S^>m^\^t^\.\it^^mm^mi.^m.. m 

nfCJ:oT^-rSI5]e^|^(^,5^tl (blurs) ^fFSt-T-S. ^^zCSi«l5^il 

^®«T^^- (blur) ^)\.^^my.^^^^\z.\%. 7-f;i.t$^(c<fcoT^A 
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-tllCckU. ^^yi I I OPCMC I AJtlSfC-^ife^S, 

^>ryi I opcMc I A5t4S(c-&ij[-r-5o 

o 

ite balance control). nW^mmmUMm^^fi ^ TzItXO 



y^OJiTma^. '>:^TAWii^yy h'tpjiT^^^tSo 

m^iflUmm^mi^^m^iZit. ^m(0^^^>^ (g u l d a n c e) r/^: 
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^m.'SLU^m^m<D^m^mm{zmm-t^'^±^m.^m^-ri>n!^.^m\^x\.\^ 

o 
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^^mz. (ESD) (C>t^UTa»(C«i|$n-5o 

^mmmm^m<DiCLn&zsmm^mmR-z>^±iz'i7o !ittfi-v^^. itm^mm 
iii:/d:iii^*fl:S^S(i. '^mnxm^x&!b. ^(o^^is.mm^mm^{t. n 

02 A, 02 B. 03 A. 03B. 04S2/05(i. 2|s:^W(0i?* UtN^^^ 
0 6 (i. 7 <f 2 7 ^fiS;^TO;a:l\.*^|^tNT0 2 A rc^l" 't)<7><!:l5|«(D* 



(23) 
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ilSft (MT F) ^r^UTfcU. 
iSi^tfiiD^f^ (B) «:^UT*3U. 

01 4A. @1 4 8. @1 4c;s^^0l 4D(1. :4:%^(DiS^iE^^S(D:^W 
4. Pia/jllftW 

01 A(i, ^^e5^5i$^i^I(D^^it®^^eat^M(D— o(DiIl<Dl^:l^®(D«lBS2^I®0-c 
±iemmifai^. ^^.^^-t'/nwxi s^^ut. is^m 
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. '^■n\^>xm22t. Kmwm2zt. mm^mwm2A^. §.ip^u2 6 
^mm2Bt)K \y>xmz^^xmm.^n. mm^^m^m2s\z^■ox'^%m^ 

t-§.-t.v^2o^fii^Tfctj. c(D7K^^(i, ±uu>xj^^um^^m^^^ 

^^mmt. 7t^«,2 1 1 ^wt-^Hu:^L.>xi¥2 1 ^n^ux^im^n. -e 

2 1 (c^^^ns. iiAp<Ds*rg^2 Alt. mM^tlXl^fJ:l^mmTfJ:^t>^m 
mmm^. yt^$A2 5 1 ^mi-^mmtzmmm2 som^miz^m^u^. 

^(Dttf^LimmmmjZiSi.sXit. t^^^-^un (s em 1 f i e"| d) 
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tf3^x^^tii. 't(D^ot^fi^x-5i\ty^x^^:,{PitmE[zMi^m^^x^-^m'^ 

(O^^ZfO^^'yXits Schott Glaswerke (K-f U/HMa i n z 
(D-6500), HatterbergstrasselO) t)^>^A^'^mX 

mm<D^<o-r:)<Dmmit. ^mi^iy>xx$>^. 8tj:^u>x«¥2 1 (cjioxsft 
(^■c. myf\y>xm2 2<DM:^ii. tHt'^ 2 o<Dm^bizmm^^xm\t)\ ^ 

^(f. ^:^U>Xi¥2 2(D|gl (Dlx>X»DCfer^LU>XO!)iP#. itlgWJ^tMx 

>xst^fer^' L u >x^mmr^ c <!: t>-e$ 
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SLR (^u>xjg*r) mm^^t^m^cDmmizisi^xu. mQ(D^mmm 

(D-yj<ommit. mmtzmmm2 5±izm^u. ^rc. i\kyj<Dmmit. nmmiz 
^in^tiSo c<^)j;5fc-r«<h. mf6xw-mf3immxx-Amm=s:miLT^:it 

<D»*Ut^^^^B(DJf$S(^iii»Ie0SM2 5<^;gi*8|SSI*3€»$1*T^-5(DT. IflP 
2 6*^e>ilinTl^^^'>X(i. mU^mz-t^>Z^^ifiU\.\. S3A(Cfct>T 

S*il^2 4;&^e,®^ie^^@2 5*-C(0^$lll2 5 1 (^:R$*l@^$-a--5C<fc*^-C 
CO^^Ii. /N-^ v>^^3 1 (D + ICC C D ffe(75:^>ryO^^ 

itli^iS^^a) ±ie/\'^v>i5^(0ii;&*. ccD(D>SibSpa,i:Ut)ititN 

r'5C<h(Cci;U. CCD 2 5^yj>hlil«SS<5 3 2 o±{Cil^?XU<^lt'5C«t: 
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r^'y^-^>.7K-H (ch I PS on b o a r d ) j 

o 

2 3^T(^)^^«,2 1 ^ (0^^tfiitnm^i^ (^^ L.>XS¥X>l^^tx/c«)(C) if 
^'>X^X>^*$$<k$tlTl^S. 

btNffl^. :*:^/<£m^*=tifetmt^ifc:^g<!:t-Sp-^>r h (i ow-i i 

g h t ) vm(D 
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iii1*ie^^M2 5(c<fcoT(i. il^. mm^^^- (blur) a 

^n^)m{-f^m.a.^m^R\zmcx. 7\ir^ 2 oo^fflij®2 0 i /)^^mm 
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